ATTORNEY'S DOCKET 
069078 . 0104 



PATENT APPLICATION 



20 

WHAT IS CLAIMED IS: 

1 . An apparatus comprising an optical switch which 
includes : 

an input for optical radiation; 
5 an output spaced from said input; and 

a first region disposed optically between said input 
and said output, said first region including a plurality 
of second regions and a third region, said second regions 
being provided at a spaced locations within said first 
10 region, and said third region having an index of 

refraction and being a portion of said first region other 
than said second regions; 

said second regions including first and second 
groups of said second regions which are mutually 
15 exclusive, said second regions of said second group being 

arranged along a path which extends through said first 
region from said input to said output and which is free 
of said second regions of said first group; 

said switch having a first operational mode in which 

2 0 each of said second regions has an index of refraction 

different from said index of refraction of said third 
region so that said third region and said second regions 
cooperate to prevent optical radiation with a 
predetermined wavelength from propagating within said 
25 first region; and 

said switch having a second operational mode in 
which each of said second regions of said first group has 
an index of refraction different from said index of 
refraction of said third region so that said third region 

3 0 and said second regions of said first group cooperate to 

prevent radiation with said predetermined wavelength from 
propagating within portions of said first region other 
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than along said path, and in which each of said second 
regions of said second group has an index of refraction 
selected in relation to said index of refraction of said 
third region so as to permit radiation with said 
5 predetermined wavelength to propagate through said first 

region along said path from said input toward said 
output . 

2. An apparatus according to Claim 1, wherein said 
10 second regions are arranged within said first region in a 

periodic pattern so that said second and third regions 
together define a photon band gap arrangement in said 
first operational mode. 

15 3. An apparatus according to Claim 1, 

wherein each of said second regions of said second 
group has therein a portion of a material with different 
operational states in which said material has respective 
different indexes of refraction; and 

20 including structure for facilitating selective 

control of each said portion of said material so as to 
cause each said portion to be in a selected one of first 
and second states in which said portion respectively has 
first and second indexes of refraction when said switch 

25 is respectively in said first and second operational 

modes, said first and second indexes of refraction being 
different . 

4. An apparatus according to Claim 3, wherein said 
30 material is a liquid crystal material. 
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5. An apparatus according to Claim 3, 

wherein said switch includes a member which 
corresponds to said third region, which has said index of 
refraction, and which has therethrough a plurality of 
5 spaced and parallel openings that each correspond to a 

respective one of said second regions; and 

wherein a subset of said openings corresponds to 
said second group, and each of said openings in said 
subset has therein a respective said portion of said 
10 material . 

6. An apparatus according to Claim 5, 

wherein said material is a liquid crystal material; 
wherein said structure includes first and second 
15 electrodes disposed on opposite sides of said member and 

each electrically coupled to each of said portions of 
liquid crystal material; and 

wherein said structure includes a circuit for 
selectively applying a voltage between said first and 
20 second electrodes. 

7. An apparatus according to Claim 1, 

including a material having an index of refraction; 

and 

25 including structure for causing each of said second 

regions of said second group to have said material 
therein during one of said first and second operational 
modes, and to be free of said material during the other 
of said first and second operational modes. 
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8 . An apparatus according to Claim 7 , 

wherein said switch includes a member which 
corresponds to said third region, which has said index of 
refraction, and which has therethrough a plurality of 
spaced and parallel openings that each correspond to a 
respective one of said second regions; and 

wherein said structure is operable to respectively 
supply said material to said openings corresponding to 
said second group for said one of said operational modes, 
and to withdraw said material from said openings 
corresponding to said second group for said other of said 
operational modes. 

9. An apparatus according to Claim 8, 
wherein said material is a fluid; and 

wherein said structure includes a fluid chamber with 
a variable size, and fluid passageways extending from 
said chamber to each of said openings corresponding to 
said second group, said chamber having said fluid 
therein. 

10. An apparatus according to Claim 9, wherein said 
openings have a further fluid therein during said other 
of said first and second operational modes. 

11. An apparatus according to Claim 10, wherein 
said further fluid is air. 
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12. An apparatus, comprising a switch which 

includes : 

an input for optical radiation; 

first and second outputs spaced from said optical 
input and from each other; 

a first region disposed optically between said input 
and each of said outputs, said first region including a 
plurality of second regions and a third region, said 
second regions being provided at a spaced locations 
within said first region, and said third region having an 
index of refraction and being a portion of said first 
region other than said second regions; 

said second regions being arranged in first, second, 
third and fourth groups of said second regions which are 
mutually exclusive, said second regions of said second 
and third groups being arranged along a first path which 
extends through said first region from said input to said 
first output and which is free of said second regions of 
said first and fourth groups, and said second regions of 
said second and fourth groups being arranged along a 
second path which extends through said first region from 
said input to said second output and which is free of 
said second regions of said first and third groups; 

said switch having a first operational mode in which 
each of said second regions has an index of refraction 
different from said index of refraction of said third 
region so that said third region and said second regions 
cooperate to prevent optical radiation with a 
predetermined wavelength from propagating within said 
first region; 

said switch having a second operational mode in 
which each of said second regions of said first and 
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fourth groups has an index of refraction different from 
said index of refraction of said third region so that 
said third region and said second regions of said first 
and fourth groups cooperate to prevent radiation with 
said predetermined wavelength from propagating within 
portions of said first region other than along said first 
path, and in which each of said second regions of said 
second and third groups has an index of refraction 
selected in relation to said index of refraction of said 
third region so as to permit radiation with said 
predetermined wavelength to propagate through said first 
region along said first path from said input toward said 
first output; and 

said switch having a third operational mode in which 
each of said second regions of said first and third 
groups has an index of refraction different from said 
index of refraction of said third region so that said 
third region and said second regions of said first and 
third groups cooperate to prevent radiation with said 
predetermined wavelength from propagating within portions 
of said first region other than along said second path, 
and in which each of said second regions of said second 
and fourth groups has an index of refraction selected in 
relation to said index of refraction of said third region 
so as to permit radiation with said predetermined 
wavelength to propagate through said first region along 
said second path from said input toward said second 
output . 
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13. An apparatus according to Claim 12, wherein 
said second regions are arranged within said first region 
in a periodic pattern so that said second and third 
regions together define a photon band gap arrangement in 

5 said first operational mode. 

14. An apparatus according to Claim 12, 

wherein said switch includes a member which 
corresponds to said third region, which has said index of 
10 refraction, and which has therethrough a plurality of 

spaced and parallel openings that each correspond to a 
respective one of said second regions ; 

wherein a subset of said openings corresponds to 
said second, third and fourth groups, and each said 
15 opening in said subset has therein a respective portion 

of a liquid crystal material; and 

including structure for facilitating selective 
control of each said portion of said material so as to 
cause each said portion to be in a selected one of first 
2 0 and second states in which said portion has respective 

different indexes of refraction. 
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15. An apparatus according to Claim 14, 
wherein said structure includes first, second and 
third electrodes disposed on one side of said member, and 
fourth, fifth and sixth electrodes disposed on the other 
side of said member, said first and fourth electrodes 
each being electrically coupled to each of said portions 
of liquid crystal material corresponding to said second 
group, said second and fifth electrodes each being 
electrically coupled to each of said portions of liquid 
crystal material corresponding to said third group, and 
said third and sixth electrodes each being electrically 
coupled to each of said portions of liquid crystal 
material corresponding to said fourth group; and 

wherein said structure includes a circuit for 
selectively applying a first voltage between said first 
and fourth second electrodes, a second voltage between 
said second and fifth electrodes, and a third voltage 
between said third and sixth electrodes. 

16. An apparatus according to Claim 12, 

including a material having an index of refraction; 

and 

including structure for causing each of said second 
regions of said second and third groups to have said 
material therein during one of said first and second 
operational modes, and to be free of said material during 
the other of said first and second operational modes, and 
for causing each of said second regions of said second 
and fourth groups to have said material therein during 
one of said first and third operational modes, and to be 
free of said material during the other of said first and 
third operational modes. 
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17. An apparatus according to Claim 16, 
wherein said switch includes a member which 
corresponds to said third region, which has said index of 
refraction, and which has therethrough a plurality of 
5 spaced and parallel openings that each correspond to a 

respective one of said second regions; 

wherein said structure is operable to respectively 
supply said material to said openings corresponding to 
said second and third groups for said one of said first 
10 and second operational modes, and to withdraw said 

material from said openings corresponding to said second 
group for said other of said first and second operational 
modes; and 

wherein said structure is operable to respectively 
15 supply said material to said openings corresponding to 

said second and fourth groups for said one of said first 
and third operational modes, and to withdraw said 
material from said openings corresponding to said second 
group for said other of said first and third operational 
2 0 modes. 
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18. A method of operating an optical switch which 
includes an input for optical radiation, an output spaced 
from said input, and a first region disposed optically 
between said input and said output, including the steps 
5 of : 

providing within said first region a plurality of 
second regions and a third region, said second regions 
being provided at a spaced locations within said first 
region, and said third region having an index of 
10 refraction and being a portion of said first region other 

than said second regions; 

subdividing said second regions into first and 
second groups which are mutually exclusive, said second 
regions of said second group being arranged along a path 
15 which extends through said first region from said input 

to said output and which is free of said second regions 
of said first group; and 

selectively operating said switch in first and 
second operational modes, wherein in said first 

2 0 operational mode each of said second regions has an index 

of refraction different from said index of refraction of 
said third region so that said third region and said 
second regions cooperate to prevent optical radiation 
with a predetermined wavelength from propagating within 
25 said first region, and wherein in said second operational 

mode each of said second regions of said first group has 
an index of refraction different from said index of 
refraction of said third region so that said third region 
and said second regions of said first group cooperate to 

3 0 prevent radiation with said predetermined wavelength from 

propagating within portions of said first region other 
than along said path, and in which each of said second 
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regions of said second group has an index of refraction 
selected in relation to said index of refraction of said 
third region so as to permit radiation with said 
predetermined wavelength to propagate through said first 
5 region along said path from said input toward said 

output . 

19. A method according to Claim 18, including the 
step of arranging said second regions within said first 

10 region in a periodic pattern so that said second and 

third regions together define a photon band gap 
arrangement in said first operational mode. 

20. A method according to Claim 18, including the 
15 steps of: 

providing within each of said second regions of said 
second group a portion of a material that has different 
operational states in which said material has respective 
different indexes of refraction; and 

20 effecting selective control of each said portion of 

said material so as to cause each said portion to be in a 
selected one of first and second states in which said 
portion respectively has first and second indexes of 
refraction when said switch is respectively in said first 

25 and second operational modes, said first and second 

indexes of refraction being different. 

21. A method according to Claim 20, including the 
step of selecting a liquid crystal material for use as 

3 0 said portions of said material. 
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22. A method according to Claim 18, including the 
steps of : 

providing a material having an index of refraction; 

and 

5 causing each of said second regions of said second 

group to have said material therein during one of said 
first and second operational modes, and to be free of 
said material during the other of said first and second 
operational modes. 
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